Measurement of water swelling ratio
Dried polymer particles (Wd) were placed in distilled water and kept for 24 hours to achieve full equilibrium at room temperature. Swollen polymer particles were filtered to remove remaining water on the particle surface. Then the polymer particles were collected and weighed (Ws). Swelling ratio (Q) was calculated from the following equation, Equation (1).
Swelling ratio (Q) = [(Ws-Wd)/Wd * 100] (%) (1) Figure S1 . Water swelling ratio of AEPx/MBA1.5/span601. To show that the band of 3060 cm -1 in ATR-IR data is not originated from the unreacted C=C double bond, polymerization of AEP1.2/MBA1.5/span600 bulk hydrogel was monitored over time by 1H-NMR. ( Figure S3a ) Before gelation (~1h), the polymer solution was diluted in D2O. Between 20 minutes and 60 minutes after polymerization begins, the C=C double bond disappeared. After six hours of polymerization, synthesized AEP1.2/MBA1.5/span600 bulk hydrogel was crushed with a spatula and the ATR-IR spectrum was taken. (Figure S3b ) 3060 cm -1 band (marked with arrow) also appeared in the sample which has no C=C double bond confirmed by 1H-NMR, providing an evidence that the band is an overtone of 1530cm -1 often found in alkyl acetamides e.g. Nethylacetamide, [1] N-(n-propyl)acetamide [2] .
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